Views of a growing culture of SC-derived Cdx2 null SI organoids, in stomach medium ENRWfg (first row); the first 9 of a large number of passages are shown. The following rows show the evolution of such cultures when deprived of, respectively Gastrin (second row), Fgf10 (third row), Fgf10 and Gastrin (fourth row), Wnt3a (fifth row), and Wnt3a, Fgf10 and Gastrin (last row). The latter condition (ENR or SI medium) does not allow the culture to be passaged more than once or twice. Bar, 150 µm. med, medium.
. Organoids express an organ-specific signature independently of the culture conditions. a. Comparison of the transcriptional profiles by microarray analysis of two independent replicates of SI and Sto samples cultured in either SI or Sto conditions. Hierarchical clustering shows that the SI samples separate from Sto samples no matter in which medium they are cultured. Heatmap with specific markers on the right shows the expression of intestinal and gastric markers relevant for SCs identity and confirms that the culture conditions do not alter the intestinal or gastric signature of these SCs. Intestinal markers, Cdx2, Olfm4, Muc2, Cdh17, Muc13, Reg4 and Cdx1; gastric markers, Cldn18, Muc1, Tff2 and Muc5AC. b . mRNA sequencing data showing Log 2 fold changes in gene expression in Sto and SI organoids grown in the same stomach medium (4 independent samples), compared to the mean across all samples in the analysis. Genes with at least a two-fold change compared to the mean are included in the heatmap. For scaling purposes genes that have more than four-fold change are depicted as four-fold change. Inset on the right shows a selection of marker genes for intestine (Cdx2, Muc2, Cdh17, Muc13, Reg4 and Cdx1) or stomach (Cldn18, Muc1 and Tff2). med, medium. Supplementary Fig. 4 . SCs from the distal small intestine also convert to Sto SCs in the absence of Cdx2. RT PCR experiments using RNA from SC-derived control distal intestinal organoids (first column), Cdx2 null distal intestinal organoids (second column) and control Sto organoids (third column), all grown in gastric conditions; intestinal markers Olfm4, Muc2, Lyz1, and Cdx1, are expressed in control distal intestinal organoids and fail to be expressed in Cdx2 null distal intestinal organoids; gastric markers
Gif, Tff2, Muc6, and Muc1 are not expressed in distal intestinal organoids but strongly upregulated in Cdx2 null distal intestinal organoids. This experiment was performed three times using independently generated samples. org, organoids. Fig. 3a (two independent samples of each type of SCs) shows the differences, using pair-wise comparisons, between Cdx2 null SI SCs, control Sto SCs and control SI SCs. Each gene present on the Affimetrix array used is represented by a dot in the graphs, with darker color meaning higher expression level. In each graph, genes projecting on the x value zero do not show change in expression in the two samples compared. Per graph, genes indicated in red projecting on negative values on the x axis are decreased in expression in the first sample of the comparison versus the second, and genes indicated in red projecting on positive values of the x axis are increased in expression in the first sample of that comparison. Projections on the y axis indicate statistical significance (-Log 10 of p value). The genes highlighted in red are the same markers as highlighted in the heatmap of Fig. 3a , and this marker gene series overlaps with the gene series studied by independent direct quantitative RNA analysis (Fig. 4 and Supplementary Fig. 7 ).
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